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Risk Assessment at SedimentRisk Assessment at Sediment
Sites � Issues, Uncertainties,Sites � Issues, Uncertainties,
and Recommended Approachesand Recommended Approaches



Risk Assessment FrameworkRisk Assessment Framework

�� Must consider unique features ofMust consider unique features of
sediments:sediments:
�� Transport/fate processTransport/fate process
�� Exposure pathwaysExposure pathways
�� Site-specific receptorsSite-specific receptors
�� Adverse effects of remediationAdverse effects of remediation
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ProblemProblem
FormulationFormulation



Important Processes andImportant Processes and
CharacteristicsCharacteristics





Assessment and Measurement EndpointsAssessment and Measurement Endpoints
Must Be Meaningful to Risk ManagerMust Be Meaningful to Risk Manager
and Form a Sound Basis for Remedialand Form a Sound Basis for Remedial
DecisionDecision

AssessmentAssessment
EndpointEndpoint

-- SurvivalSurvival
-- GrowthGrowth
-- ReproductionReproduction
-- Population SizePopulation Size

-- Enzyme InductionEnzyme Induction
-- HistopathologyHistopathology
-- ImmunosuppressionImmunosuppression

RiskRisk
ManagerManager



Realistic Exposure PathwaysRealistic Exposure Pathways
�� The prey must matchThe prey must match

the predatorthe predator
�� Appropriate fishAppropriate fish

species for anglersspecies for anglers

??



Approaches to Ecological RiskApproaches to Ecological Risk
Assessment at Sediment SitesAssessment at Sediment Sites

11 Theoretical � Deterministic ModelTheoretical � Deterministic Model
(TQ)(TQ)

Use for:Use for:
�� Screening-level assessments or small, simpleScreening-level assessments or small, simple

sitessites
�� Should use multiple exposure/toxicityShould use multiple exposure/toxicity

scenariosscenarios
�� Must recognize conservative assumptionsMust recognize conservative assumptions

and lack of exposure-response relationshipand lack of exposure-response relationship
�� Second tier probabilistic assessment may beSecond tier probabilistic assessment may be

usefuluseful



Approach to Ecological RiskApproach to Ecological Risk
Assessment at Sediment SitesAssessment at Sediment Sites
(continued)(continued)

22 EmpiricalEmpirical
Use for:Use for:

�� Larger, complex sitesLarger, complex sites
�� Site-specific information on exposure, toxicity,Site-specific information on exposure, toxicity,

and population effectsand population effects
�� Fish � laboratory studies, population sizeFish � laboratory studies, population size
�� Benthos � triad studiesBenthos � triad studies
�� Birds and mammals � reproductiveBirds and mammals � reproductive

performance, population statusperformance, population status



Risk to Human HealthRisk to Human Health

�� Use site-specific dataUse site-specific data
to estimate exposureto estimate exposure
�� Dermal contactDermal contact

�� Sediment ingestionSediment ingestion

�� Angler catch rateAngler catch rate

�� Species/size caughtSpecies/size caught



Sediment Remedial Actions Result inSediment Remedial Actions Result in
Risks of Adverse Effects to EcologicalRisks of Adverse Effects to Ecological
Receptors and to HumansReceptors and to Humans

Habitat DestructionHabitat Destruction
Release of ContaminantsRelease of Contaminants

Types of AccidentsTypes of Accidents



Comparative Risk AnalysisComparative Risk Analysis
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Risk Management FrameworkRisk Management Framework

�� Exposure assessment must considerExposure assessment must consider
unique characteristics of sedimentsunique characteristics of sediments
and site-specific factorsand site-specific factors

�� Assessment and measurementAssessment and measurement
endpoints must be interpretable by theendpoints must be interpretable by the
risk managerrisk manager

�� Action-specific risks must beAction-specific risks must be
consideredconsidered

�� Remedial decisions should be basedRemedial decisions should be based
on �net� risks for the siteon �net� risks for the site


